Depression is a highly familial and a heritable illness that is more prevalent in the biological offspring of the depressed individuals than in the general population. In a 3-generation, 30-year, longitudinal study of individuals at either a high(HR) or a low(LR) familial risk for depression, we previously showed cortical thinning in the right hemisphere was an endophenotype for the familial risk. In this study, we assessed whether the effects of familial risk were modulated by the serotonin-transporter-linked polymorphic region (5-HTTLPR). We measured cortical thickness using MRI of the brain and associated it with 5-HTTLPR polymorphism in 76 HR and 53 LR individuals. We studied the effects of genotype and geneby-risk interaction on cortical thickness while controlling for the confounding effects of age and gender, and for the familial relatedness by applying a variance component model with random effects for genotype. The results showed significant effects of gene-by-risk interaction on thickness: The "s" allele was associated with thinner cortex in the LR individuals whereas with thicker cortex in the HR individuals. The opposing gene effects across the two risk groups were likely due to either epistatic effects and/or differing modulation of the neural plasticity by the altered 5-HT signaling in utero.
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Introduction
Heterogeneous symptom presentations of depression across individuals are likely caused by pathological environmental factors interacting with genetic and/or epistatic factors interacting with. To understand the moderating effects of genetic factors, we associated serotonin-linked, functional polymorphism with cortical thickness in 129 individuals who were at either at a high or a low familial risk for depression and were recruited as a part of an ongoing, 3-generation, 30-year, longitudinal study (Weissman et al., 2005a; Weissman et al., 2006) . The probands in this study formed the generation 1 (G1) who either had severe, debilitating Major Depressive Disorder (MDD) or did not have any lifetime history of MDD. In the following we interchangeably used "depression" with MDD. The children (generation 2, G2) and grandchildren (generation 3, G3) of the probands with depression were at a high familial risk (HR) whereas those of the probands without depression were at a low familial risk (LR) for depression. Previously (Peterson et al., 2009) we had identified thinner cortex in the HR individuals across large portions of right lateral (post and precentral gyrus, inferior parietal lobe, middle and inferior occipital lobe, middle and inferior frontal gyrus, and posterior regions of the superior and middle temporal gyrus) and the left mesial (subgenual cortex, cuneus, precuneus, posterior cingulate, post and precentral gyrus, anterior cingulate, and superior frontal gyrus) hemispheres as a risk endophenotype (Peterson et al., 2009 ) because cortical thinning was present in the HR individuals irrespective of their lifetime history of depression. Similar spatial pattern of cortical thinning were recently reported in children prenatally exposed to depression (Sandman et al., 2015) . However, the effects of genetic and/or epistatic factors and moderation of the effects of familial risk by these factors on brain circuits of mood and cognition remain unknown.
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